Abstract: Building on the increasing number of programs designed to enhance brain development, a program developed in Korea, Brain Respiration, was adapted to a school in Nevada. Classes were offered twice weekly to a class of fourth and fifth grade students with control group classes assessed in the same school. Self-report surveys, teacher observations, and standardized reading and math scores were used to determine effects of the program on the students. Some differences were found in the pretest for the survey and the observation, with control groups scoring higher. There were differences in some post-test scores, with treatment group children scoring higher when differences did occur. There also were differences in the reading and math scores, with control groups scoring higher than the overall treatment group, but not higher when compared to those actively participating in the program. Such differences are discussed as well as other issues possibly influencing the effects.
Introduction
Brain Research and Children's Development While cognitive development has been of interest for a long time to those involved in research and educational practices with children, a major focus on brain research expanded dramatically following the landmark work of Gardner (1983) , which continues to be extended (Gardner, 1999) . In this work, Gardner outlined the argument and foundation for multiple intelligences and its relationship to brain development in children. Following his summary, increasing interest has occurred in how professionals working with children might facilitate development of different types of intelligences rather than assuming only one type.
In schools, teachers, administrators, and parents have become increasingly interested in practices that are related to different types of intelligence development (Fogerty, 2002) . They began to look for and develop ways to help children with diverse aspects of intelligence, including linguistic, musical, logical-mathematical, spatial, bodily-kinesthetic, and personal (Jensen, 1998 (Jensen, , 2001 . Even with musical intelligence, many changes and developments have taken place in our understanding of what is critical in terms of the relationship between music and brain development (Skille & Wigram, 1995; Slade, 2001 ). In addition, researchers argue convincingly from their work and others that brain and body are closely interconnected, including aspects of memory, which gives us a different view of importance of mind/body connection (Pert, 1997) .
While aspects of intelligence were already incorporated in some form within many curricula and could be easily adapted, others, such as spatial, bodily-kinesthetic, and personal were more challenging to incorporate into existing programs. Increasingly, educators have been translating brain research into classroom ideas and practice (Sprenger, 2002; Tileston, 2000; Wolfe, 2001 ) and even management approaches (Sylwester, 2000) . One approach that has a similar objective of increasing brain capacity comes from a different culture (Korea) with a strong focus on building brain use potential in a program called Brain Respiration (Lee, 1998 (Lee, , 2000 (Lee, , 2002a . The program is being adapted and offered increasingly in the United States, although this project is the only application that occurs during regular elementary school hours in a public setting.
Increasingly, programs also are being developed to teach children about the basic parts and functions of the brain (Bleeker, 2001 ). These programs not only include information and activities, but also fun games to help with the actual development of the brain while also learning about it as an important part of our bodies (Chudler, 2001) . Some of these activities include other aspects of intelligence, such as music, to stimulate multiple parts of the brain through fun activities (Lee, 2002a) .
The Brain Respiration (BR) approach that was evaluated in this study is a system of physical and mental exercises along with an active focusing of the body's natural energy to open up the meridian system of the body. Such activities increase health, vitality, and reduce everyday stress in people's lives. It was developed based on an ancient Korean tradition, yet updated to include modern techniques from science and health. The program makes people more sensitive to the energy of the body and emotions in order to give greater freedom to choose our responses with everyday interactions and events, especially in terms of focusing attention in young children as well as adults. An additional benefit is that BR also seems to have very positive social and interactional effects on adults and children who participate on a regular basis (Lee, 2002a) , such as being more peaceful in their interactions. This approach continues to expand and develop in order to help students realize the potential and power of their brain and their being (Lee, 1999a (Lee, , 1999b (Lee, , 2002b as well as providing them a new way to see themselves and solve personal, interactive, and community problems (Lee, 2000) . There are many testimonials about the positive effects of this practice, mostly from adults (Lee, 1997 (Lee, , 1998 (Lee, , 1999b , with some increasing evidence to support the ideas (Lee, 2002a ). Yet little systematic evaluation has taken place with programs being offered in the United States.
There are now several studies, however, that have been done on BR in Korea. For example, Yu and Chang (1998) conducted research with 282 students in three elementary schools and one junior high school in Seoul, Korea. The researchers divided the total group into an experimental group (138 students receiving the BR method) and a control group (144 students in the same four schools as the experimental group but receiving no intervention). Four assessments were used with both group of students, including an assessment for emotional stability, emotional maturity, short-term memory, and intuition. The BR program was conducted for 5-10 minutes every day for eight weeks with the experimental group. The second group was used to control for maturity effects during that time. Based on an ANOVA test controlling for learning ability, there were differences found in emotional maturity, short-term memory, and intuition, but no differences were found in emotional stability. With only a short intervention on a daily basis for eight weeks, differences were found that were above chance, with important implications regarding children's learning.
Two other studies focused on the effects of BR training on the brain activity of Korean elementary school children Kim, Choi, et al., 2001) . Both studies used the same students, a training group and a control group, each including 12 children. The children in the training group were taught brain respiration and practiced the techniques for an hour twice a week for a period ranging from 4 to 14 months. There were significant differences between the two groups, with children trained in BR maintaining more tranquil and higher alpha states ). There seems to be some indication that BR training activates brain functioning through changes in activity of the frontal association area where higher mental integration and creative activities occur, along with more relaxed states of the brain (Kim, Choi, et al., 2001 ).
Finally, Hong (1998) investigated the effects of BR on a group of 126 elementary and middle school youth during an eight-day camp. This camp was specifically designed as a BR camp to develop the mind with two groups of youth, a beginning group (88 youth) and an intermediate group (38 youth). In this case, the children participated in exercises three times a day, with other aspects of training occurring at other times. These youth became more sensitive, learned about their body and mind, developed greater focus on long term goals, and felt greater confidence and happiness. This study was more of an experimental demonstration with little systematic evaluation, but the qualitative information from the students was very positive and consistent with other investigations.
From the research done in Korea, it appears that the BR method has positive effects on school performance, changes in development and behavior, brain functioning and stress reduction. Besides the effects of doing some exercise, methods such as BR seem to have much greater impacts than other approaches on both behavior and individual health. Additional research needs to be done, including a full-scale study, as suggested by Yu and Chang (1998) . Yet the initial findings are suggestive of important and pervasive impacts from this method, especially with young children.
A focus of the present study was to see if the BR program could influence the behavior of children in a public school as well as influence the reading and math scores from a standardized test. Based on the previous research, it was expected that children participating in the BR program would be better able to focus their attention, would exhibit greater creativity, feel healthier, act more peacefully and kind to others, and would perform better on standardized reading and math tests.
Methods

Overview of the Program
The BR program consists of three areas: Wake-Up Gym exercises, Energy Focusing activities, and Brain Building exercises (Hayes, Lampi, & Leigh, 2002) . While the original design of the program was to conduct these activities 5-10 minutes three times a week during the regular classroom period, the program was revised to provide greater opportunity for the children to participate in these exercises in more depth and for a longer period of time. The program used with this evaluation included two 50 minutes periods twice a week with both the fourth and fifth grade classes. All of the children in both classes participated in the program in varying degrees.
The Wake-Up Gym (a stretching program to stimulate and open the body's meridian system, stimulate internal body organs, and increase blood and oxygen flow through the body as well as to the brain) was conducted with all the children for about five minutes during the opening ceremonies of the school. However, these exercises also were done almost daily and in more depth during the regular program for the children in the treatment group.
The BR program also included exercises to practice energy focusing and thereby a focusing of attention as well. School work requires a focusing of energy and attention, but ypouth often do not know how to do it well, nor are they experienced doing this. The BR practice helps them learn how to get more in touch with the energy of their body, learning to focus it and their attention in fun and interesting ways. In addition, there were a variety of activities that created a more direct stimulation of the brain and expanding the use of the brain. These included simple hand or arm exercises where different hands or arms were doing different or opposite tasks, activities that included problem solving, and even a direct energy stimulation of the brain. Art and music activities were also included to create more connections between the left and right hemispheres of the brain or different pathways in the brain.
Participants
The participants in this project were two fourth grade and two fifth grade classes at an urban elementary school in the Southwestern part of the United States. This school is in a lower economic section of the city, with 93% of the children receiving free lunches. It also is an area of the city where the parents experience many challenges, with the children also being faced with many difficulties. This school also is composed primarily of minority students, with 68% African American, 28% Hispanic, and 4% Caucasian.
With only two classes in each grade, one was selected by the school principal to participate in the BR program (the treatment group) and the other class was used as a control group. Students in all four classes were asked to complete a self-report questionnaire at the beginning and at the end of the program. All four teachers completed an observational form for each student in her/his class just prior to the beginning of the program and again at the end of the program, approximately four months later.
Students participated in the program during their scheduled art class and one of the two physical education classes during the week. Each class lasted 50 minutes per period. During this time, physical, art, and problem solving activities were used to stimulate physical, mental, and creative aspects of the children's brains. They also reviewed parts of the brain, their function, as well as brain stimulating exercises.
Measures
There were four different measures that were used in the evaluation of this program. First, two instruments were developed to assess whether fourth and fifth grade children saw themselves any differently in several areas and whether teachers also saw any change in children's behaviors in these same areas. The same ten questions were asked of the children (self-report) and the teachers (observational report). These scales included questions about the child's ability to pay attention to details, stay on task, ignore external distractions, keep their attention on their work, and maintain attention during group activities. It also included questions about interacting peacefully with others, showing creativity, exhibiting self-confidence, being cooperative and kind with others, and feeling healthy and flexible (see Table 4 ). These latter questions were other intended outcomes from the BR program beyond school performance issues. The alpha reliability scores for these scales were quite good for the student pre-test (.73) and the post-test (.78), and they were very strong for the teacher observational pre-test report (.96 ) and the post-test report (.97).
After receiving permission from the parents, scores from the Educational Testing Service Formative Assessment Item Bank were used to look at the impact of the program on school performance in reading and math (Educational Testing Service, 2009 ). These tests are given to the children every year to measure school performance, and the results were simply used to look at possible impacts from the program. While the BR program does not specifically train for improved reading and math performance, we were curious as to whether such impacts could be seen from the program. Fortunately, there were three assessment periods for both reading and math during the year. The first assessment occurred at the beginning of the school year and the second one just prior to the beginning of the program, allowing us to see how both classes performed before the program even began. The third test was conducted about three months into the program and about three weeks prior to the end of the program. Thus, the schedule of the assessments did not fit with the completion of the program, but it was a close to the end as possible given the structure and constraints on the elementary school. This was one difficulty in the structure of the evaluation of the program.
Because the program was begun later in the school year, many of the students were resistant to the program at first, especially with the fifth grade class. There were, however, only a small group of students (approximately seven in the fourth grade and seven in the fifth grade out of a class of 30-32) who maintained the resistance and had very little participation in the program. Therefore, as a check for effectiveness from actual program participation, scores were made for each student as to the level of participation (very little or none, somewhat, and quite a bit) at the end of the program and entered into the data set as a control variable. This score was done independently from the teacher, who did not know the participation level of the students, as they did not attend the classes themselves.
Two different types of analysis were conducted to look at group differences (Independent Samples T-Test) and change over time (Paired Samples T-Test). In addition to using the total scores for the student and teacher scales, analysis of group differences for individual items also was conducted to look at where the strongest changes took place, if any.
Results
The results of this evaluation provided mixed support for the expected outcomes. It was expected, for example, that students participating in the BR program would be better able to focus their attention, would exhibit greater creativity, feel healthier, and act more peacefully and kind to others than the control students. Generally, these expected results were supported by the study.
Students in the control group scored higher on the pre-test. Because of the resistance with a few students, a second analysis was conducted using only those students who participated somewhat or a lot in the program. This was done to see if there were effects when children participated more actively in the program ("Active Only" in Tables 1 -4). The higher scores for the control group occurred whether looking at the total treatment group or those who actively participated in the treatment group. There also was a difference with the teacher observations, with the control group scoring significantly higher than the total treatment group on the pre-test, although that was not true for those students who were active in the program.
With the post-test scores, there was no significant difference between the control and total treatment group because of the significant increase in the post-test scores of the treatment group. For the participating treatment group, the increase was significantly higher than the control group, reversing the pattern of the pre-test differences. A similar pattern was found with the teacher observations. With the increase in scores for the total treatment group, the significant difference found in the pre-test scores was eliminated. For the participating treatment group, there emerged a significantly greater average for the treatment group than the control group for the overall observation scale scores.
When looking at changes over time with the student self-report surveys (Table 3) , there was a significant increase with the total treatment group and the Participants Only treatment group from pre-test to the post-test, but no significant difference with the control group. With the teacher observations, there was a significant difference with all three groups. The greatest differences, however, were with the treatment groups, especially those who participated in the BR program.
In order to look at where the greatest differences occurred with the post-test questions on the student self-report and the teacher observations, group difference tests were run for each of the ten questions on both scales. Interestingly, where there were significant differences between the control group and the participating treatment group questions, they were similar for the student and teacher reports (see Table 5 ). For the student survey, significant differences occurred for attention to details, acting peacefully with others, showing creativity, staying on task, and being cooperative and kind to others. Besides these same five questions for both student reports and teacher observations, there also was a significant difference in the student's ability to ignore distractions between the two groups according to the teachers at the time of the post-test. While teachers observed a difference in students, they did not seem to identify nor did they report such a difference.
A somewhat different picture for the effects of BR emerges when investigating the standardized reading and math test data. There was no significant difference between the treatment and control group with the first reading assessment (see Read1 in Table 2 ) or with the second reading assessment (Read2). In addition, there was no significant increase from the first to the second assessment (see Read1-Read2 in Table 3 ). There also were no significant differences in the math scores from the first to the second assessment (Math1 & Math2 in Table 2 ), but there was a significant decline in math scores for all groups between the two assessments (Math1-Math2 in Table 4 ).
When looking at those who were active in the program, there still was no significant difference between groups at the two assessment periods or any significant changes from the first to the second assessment period for reading scores, but there also was a significant decline in the math scores for this group of children.
There was a difference between the two groups at the third reading and math assessment period. However, with reading, the difference occurred only for the total treatment group and was in the opposite direction as expected. This decrease in scores was not so much a decline in reading ability but a lack of increase in performance given the greater expectation for reading by the end of the school year. What is clear is that the active BR students and the control group performed better in reading than those who were not active in the BR program, given the lack of significant difference between the reading scores of the active treatment group and the control group.
With the math scores, there was a difference between the total treatment and control group, but it was the control group who had the higher average in scores. There was no significant difference, however, when comparing the participating treatment group with the control group. In addition, there was an increase in the scores from the second to the third assessment, but there was a significant increase only for the control group (which had the highest mean) and for those who were active in the BR program. When the total treatment group was considered, there was no significant increase in average math scores.
It was the control group who performed the best over the year in reading and math scores. There is some support, in an indirect manner, that the BR program may have been helpful in the performance of those who participated. Yet the program did not have a greater effect even on those participating when looking at standardized test scores in comparison to the control group. There are some possible explanations for these results, which will be described in the Discussion section.
Discussion
From the beginning, we wanted to see if we could influence the behavior and attention focusing of this group of elementary school children, as well as increase the reading and math scores with a 12 week program. We were not able to significantly increase the reading and math scores, but we were able to influence their behavior and attention focusing, which may be as important, or more important, in the long run.
Where effects from the BR program were seen, they occurred with both the student self-report of behaviors and the teacher observation of behaviors. While the control group also had the higher scores on the pre-test for self report and teacher observations, it was the participating treatment group that had the highest scores for the student survey and the teacher observation. They also exhibited the highest changes in scores over the four month period, again suggesting that the BR program had some immediate effects in this area. These findings are strengthened when the results are consistent across the two different methods (self-report and observation).
What also is interesting and strengthening of the findings is that the differences were quite similar for the individual questions on the student survey and the teacher observation. Some of these differences had to do with the focusing of attention to details and staying on task. In addition, however, there were differences in the reports of students behaving more peacefully, cooperating and showing kindness to others, and exhibiting more creativity. All three of these latter student characteristics were important aspects of the program and were supported by the results of both the student as well as the teacher reports.
While it was anticipated that students would perform better on reading and math tests after participating in the BR program, this did not turn out to be supported with this sample of students. Those who participated in the program did as well as the control group (or had a similar decline, as was the case in the reading scores from the second to the third assessment and math scores from the first to the second assessment), and they seemed to do better than those who did not participate. However, the students who did not participate in the BR program also may not have participated as much in class. While they were dropped out of the second analysis only because they were not as active in the treatment program, they also may have been the weaker students in general and were participating less in any school activities.
Further analysis revealed that they had lower means than those who participated, although the only significant differences were with reading at the first assessment and math at the third assessment. It also is possible that the BR program helped students do better than they otherwise might have done. What is clear is that with this sample, the BR program did not help students do better than the control group in either the reading or math performances on a standardized test.
The group average test scores indicated that the 4 th and 5 th grade control classes scored better than the two treatment classes. Even when all the classes experienced a decrease in reading scores from the second to the third assessment, the control group classes still has a higher average. The same is true for the decrease in math scores from the first to the second assessment, as well as the increase in math scores from the second to the third assessment. In each case, the average score was higher for the control group. The BR program did not have an effect to overcome such differences.
One reason for the lack of observed effect may have to do with the timing of the third assessment. It took time to move the children beyond the initial assessment, and some of the strongest effects of the program from a qualitative assessment seemed to take place in the last month. If the test were given at the very end of the year, there may have been a little more difference in impact. It also may be that while the BR program seems to effect some areas related to test performance, such as increased attention to details or staying on task, these effects may not have generalized to the test-taking situation without greater emphasis on such application. While the application was done to a small extent, more direct application may be important. It also may be that the changes in student behavior may take more time to generalize to situations such as taking tests or other more stressful situations.
Another possible explanation for the lack of difference in the reading and math assessment compared to the student and teacher observations may be related to the final activity of the program. Students in the BR program were given an opportunity to participate in one of three activities that later were performed in an assembly for the entire elementary school as well as many attending parents at the end of the academic year. These activities involved a slow martial art demonstration as a group (a type of tai chi performance), where the students performed moves using their energy to guide them in unison. A second activity was a dance, demonstrating some of the exercises and class activities to a rhythm and blues song. The third group developed a rap performance as a group, picking their music and writing the words that identified something each had learned about the brain and about themselves from the class. In this latter case, they also decided as a group how each student's written piece would fit into the group's performance, the sequence of the participation, and body movements and staging of the performance. In many ways, the development of this activity seemed to increase the internalization of things they had learned in class as well as the children's confidence in their own abilities.
The final student report and the teacher observations were done during the last week of school as the students were doing final preparations and demonstrating the performance for others, even with each other during dress rehearsal. The same students who had not participated in the BR program had difficulty and ended up not participating in the performance activities because they did not want to cooperate with the group practices. This difference in timing of the reading and math assessments almost three weeks prior to the final performance and the student/teacher reports may have something to do with the differences in impact of the program seen in the student and teacher reports in contrast to the standardized assessments.
As indicated earlier, the results provide mixed support for the effects of BR on elementary school children. There seems to be effects of BR according to the reports of the students and the observations of their teachers. It also appears that such effects are greatest when students have more active participation, which generally is true of any effective program. On the other hand, there does not seem to be support from this project for effects of the program on test performance, although it may have helped some do as well as the control group.
Recommendations
While there were limitations to this study, there also is sufficient support to warrant further investigation of the effectiveness of Brain Respiration on children. It will be important to incorporate other measures, including other standardized tests or actual measures of creativity. It also would be important to look at the effects when the program is implemented at or near the beginning of the school year rather than when schedules and patterns already are established with the school children. Finally, it would be important to allow more time for generalization of the learned skills to situations that are more stressful and anxiety provoking, such as standardized test taking periods, especially when such tests have implications for the evaluation of teachers and entire schools. At the same time, BR shows promise in impacting students in several important ways and more comprehensively than most single programs. 
